Express Mailing Label No. EV 384 065 148 US 



PATENT APPLICATION 
Docket No. 10927.295 



UNITED STATES PATENT APPLICATION 



of 



Fred Lampropolous 



for 



Integral Flushing Device 



BACKGROUND OF THE INVENTION 



1 . The Field of the Invention 

[001] The present invention relates to flushing devices. In more particular, the 
present invention relates to a flushing device having one-handed operability. 

2. The Relevant Technology 

[002] Flushing devices are used in the medical product industry to inject liquid or 
other medicines and materials into the lumen of a catheter. Injecting materials into the 
lumen of a catheter can perform a variety of helpful and necessary functions in the use 
of the catheter. For example, flushing the catheter may clear the catheter lumen of 
obstructions, fluids, and/or other materials that may have been introduced when 
inserting the catheter into a vessel of the patient. Such articles, fluids, and/or materials 
can occlude the passage way of the catheter lumen preventing or interfering with proper 
function of the catheter. Additionally, flushing the lumen can provide lubrication 
facilitating introduction of a guidewire or stent into the catheter lumen. 
[003] A variety of types and configurations of devices have been utilized by 
practitioners for flushing the lumen of a catheter. Many devices utilized for flushing the 
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§ § ^ z lumen of a catheter are little more than syringes, or other unspecialized apparatuses that 
P g h £ B g have been slightly modified for the use of flushing a catheter. For example, one 
5 s 1 § £ S exemplary device comprises a syringe with a shortened needle tip. The needle tip is 
s £ 2 S 5 inserted into the lumen of the catheter and the catheter is flushed by depressing the 
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plunger of the syringe to force fluids through the lumen of the catheter. Utilizing such a 
device for flushing a catheter can be a crude solution for flushing a catheter. This is 
because the tip of the needle must be carefully introduced into the lumen of the catheter. 
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This can require dexterity and attentiveness that may detract from other aspects of a 
procedure to be performed. Additionally, the contact between the syringe and the 
catheter can result in an incomplete seal resulting in spraying or loss of the flushing 
medium when the plunger is depressed. This can decrease the ability of the medium to 
adequately clear the catheter lumen from obstructions, fluids, and/or other materials in 
the intended manner. 

[004] Another exemplary device utilizes a syringe in connection with a flushing 
tip. The flushing tip includes threads or a luer coupling allowing the flushing tip to be 
attached at the end of the syringe. One problem associated with such tips, is that the 
configuration of the aperture in which the catheter is inserted can make guiding the 
catheter into the aperture problematic. Additionally, the catheter tips are typically 
opaque making it difficult to monitor progress of the catheter into the tip. Such syringes 
are typically unnecessarily large due to the size of the luer coupler needed to receive the 
flushing tip. The size of the catheter can affect the ability of the user to manipulate the 
plunger barrel utilizing a single hand. Additionally, the amount of flushing medium 
held in the barrel can be excessive for what is needed or desired for the flushing 
procedure to be performed. The excessive amount of flushing medium can make it 
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§| aj = difficult to manipulate the catheter while simultaneously controlling the amount of 
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PSh£h| flushing medium being injected into utilizing the flushing device, particularly where 
5 i 1 1 § S flushing of the catheter is only part of a more complex procedure to be performed. 
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BRIEF SUMMARY OF THE INVENTION 
[005] The present invention relates to a flushing device having simple operation 
and one-handed control. The flushing device utilizes a plunger for expelling a flushing 
medium from the barrel of the flushing device. The plunger is configured such that the 
user can actuate the plunger easily with the user's palm and/or with other portions of the 
user's hand. The flushing device includes a receiving tip which has a distal end and a 
proximal end. The inner diameter of the distal end of the receiving tip is larger than the 
inner diameter of the proximal end of the receiving tip. This provides a conical 
configuration that allows the user to easily insert the catheter tip into the receiving tip 
while also facilitating an air tight seal between the receiving tip and the tip of the 
catheter. In one embodiment, the receiving tip is non-opaque (i.e. clear, translucent) to 
allow the user to view insertion of the catheter tip. In another embodiment, the 
receiving tip is integrally coupled to other components of the flushing device to ensure 
simple operation of the flushing device. 

[006] The flushing device includes one or more finger grips positioned adjacent 
the receiving tip of the flushing device. The one or more finger grips allow the user to 
operate the flushing device using a single hand. The position of the one or more finger 
grips allows the user to control movement of the receiving tip facilitating ease of 
insertion of the catheter tip into the receiving tip. Additionally, the finger grips allow 
the user to control the movement of the receiving tip while compressing the plunger. In 
one embodiment, the one or more finger grips are positioned distally from a middle 
portion of the barrel. 
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[007] These and other objects and features of the present invention will become 
more fully apparent from the following description and appended claims, or may be 
learned by the practice of the invention as set forth hereinafter. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[008] To further clarify the above and other advantages and features of the present 
invention, a more particular description of the invention will be rendered by reference to 
specific embodiments thereof which are illustrated in the appended drawings. It is 
appreciated that these drawings depict only typical embodiments of the invention and 
are therefore not to be considered limiting of its scope. The invention will be described 
and explained with additional specificity and detail through the use of the 
accompanying drawings in which: 

[009] Figure 1 is a perspective view of a flushing device according to one 
embodiment of the present invention. 

[010] Figure 2 A is a cross-sectional side view of the flushing device illustrating 
the plunger being withdrawn to allow filling of the flushing device according to one 
embodiment of the present invention. 

[011] Figure 2B is a cross-sectional side view of the flushing device illustrating the 
plunger being depressed to force fluid into a lumen of a catheter, according to one 
embodiment of the present invention. 

[012] Figure 3 is a perspective view of a flushing device illustrating operation of 
flushing device with respect to a catheter according to one aspect of the present 
invention. 

[013] Figure 4 A is a cross-sectional side view of the flushing device illustrating a 
catheter tip being advanced toward the receiving tip of the flushing device according to 
one aspect of the present invention. 
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[014] Figure 4B is a cross-sectional side view of the flushing device illustrating a 
catheter tip in contact with one side of the internal diameter of the receiving tip 
according to one aspect of the present invention. 

[015] Figure 4C is a cross-sectional side view of the flushing device illustrating a 
catheter tip in fluid connection with the internal diameter of the receiving tip of the 
flushing device according to one aspect of the present invention. 
[016] Figure 5 is a cross-sectional side view of the flushing device illustrating a 
catheter tip of a larger bore being utilized in connection with a flushing device 
according to one aspect of the present invention. 

[017] Figure 6 is a perspective view of an alternative configuration of the flushing 
device having a compressible bulbous portion for holding and flushing medium from 
the flushing device according to one aspect of the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[018] 



The present invention relates to a flushing device having simple operation 



and one-handed control. The flushing device utilizes a plunger for expelling a flushing 
medium from the barrel of the flushing device. The plunger is configured such that the 
user can actuate the plunger easily with the user's palm and/or with other portions of the 
user's hand. The flushing device includes a receiving tip which has a distal end and a 
proximal end. The inner diameter of the distal end of the receiving tip is larger than the 
inner diameter of the proximal end of the receiving tip. This provides a conical 
configuration that allows the user to easily insert the catheter tip into the receiving tip 
while also facilitating an air tight seal between the receiving tip and the tip of the 
catheter. In one embodiment, the receiving tip is non-opaque (i.e. clear, translucent) to 
allow the user to view insertion of the catheter tip. In another embodiment, the 
receiving tip is integrally coupled to other components of the flushing device to ensure 
simple operation of the flushing device. 

[019] The flushing device includes one or more finger grips positioned adjacent 
the receiving tip of the flushing device. The one or more finger grips allow the user to 
operate the flushing device using a single hand. The position of the one or more finger 
grips allows the user to control movement of the receiving tip facilitating ease of 




portion of the barrel. 



the user to control the movement of the receiving tip while compressing the plunger. In 



one embodiment, the one or more finger grips are positioned distally from a middle 



insertion of the catheter tip into the receiving tip. Additionally, the finger grips allow 
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[020] Figure 1 is a perspective view of the flushing device according to one aspect 
of the present invention. In the illustrated embodiment the flushing device includes a 
flushing portion 10, a barrel 20, and a plunger 30. Flushing portion 10 is utilized to 
interact with a tip of a catheter and to direct the flow of flushing medium from barrel 20 
into the lumen of a catheter. Barrel 20 comprises a portion of the body of flushing 
device 1 while also providing a receptacle for holding a flushing medium. Plunger 30 
comprises a mechanism for expelling the flushing medium from the barrel 20. In the 
illustrated embodiment, the plunger 30 is configured such that a user can actuate 
plunger 30 with the user's palm. In the illustrated embodiment, plunger 30 includes a 
palm press member 36. 

[021] In the illustrated embodiment, flushing portion 10 includes a receiving tip 12 
and finger grips 14a, b. Receiving tip 12 is positioned at the distal end 2 of the flushing 
device 1. In the illustrated embodiment, receiving tip 12 forms a conical funnel 
facilitating mating of a catheter tip with the receiving tip 12 of flushing device 1. 
Receiving tip 12 is one example of a flushing tip according to one aspect of the present 
invention. 

[022] Finger grips 14a, b are positioned between distal end 2 of flushing device 1 
and proximal end 4 of flushing device 1 . In the illustrated embodiment, finger grips 
14a, b are positioned at the distal end of barrel 20. Finger grips 14a, b provide a 
mechanism allowing a user to grasp flushing device 1 in a controlled and advantageous 
manner. In the illustrated embodiment, finger grips 14a, b comprise projections which 
extend from the lateral sides of flushing device 1. As will be appreciated by those 
skilled in the art, a variety of types and configurations of finger grips can be utilized 
without departing from the scope and spirit of the present invention. For example, in 
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one embodiment, the finger grips comprise circular rings which extend from the lateral 
sides of flushing device 1 allowing a user to insert the user's fingers therethrough. In 
another embodiment, the finger grips comprise anti-skid members which allow the user 
to grip the flushing device without slippage of the flushing device. In another 
embodiment, the finger grips comprise a portion of the barrel that is graspable by the 
user. 

[023] The one or more finger grips are positioned between a middle portion of 
barrel 20 and receiving tip 12. The positioning of finger grips 14a, b allows a user to 
operate flushing device 1 utilizing a single hand. To operate flushing device, a user 
places two fingers (e.g. index finger and ring finger) alternatively on finger grips 14a, b. 
The user then positions a thumb or the palm of the user's hand against plunger 30. By 
compressing plunger 30, flushing medium moves from barrel 20 and is expelled from 
receiving tip 12. Where the tip of a catheter is in fluid tight connection with receiving 
tip 12, the flushing medium is forced into the lumen of the catheter effectively flushing 
the catheter. 

[024] According to one embodiment of the present invention, the distance between 
the receiving tip and the palm press member is less than 4.25 inches when the plunger is 
in an extended position. In another embodiment, the distance between the receiving tip 
and the palm press member is less than 4 inches when the plunger is in an extended 
position. In another embodiment, the distance between the receiving tip and the palm 
press member is about 3.5 inches when the plunger is in an extended position. 
[025] In one embodiment, the distance between the receiving tip and the palm 
press member is less than 4 inches when the plunger is in an depressed position. In 
another embodiment, the distance between the receiving tip and the palm press member 
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is less than 3 inches when the plunger is in a depressed position. In another 
embodiment, the distance between the receiving tip and the palm press member is about 
2.7 inches when the plunger is in a depressed position. In another embodiment, the 
distance between the one or more finger grips and the palm press member is less than 3 
inches when the plunger is in an extended position. 

[026] Figure 2A is a side cross-sectional view of flushing device 1 illustrating 
operability of flushing device 1. In the illustrated embodiment, directional arrows 5-5 
illustrate the movement of plunger 30. The configuration of flushing device 1 allows a 
user to draw up a flushing medium utilizing a single hand. The distance between the 
finger grips 14a, b and plunger 30 allows the user to retract plunger 30 from lumen 22 
of barrel 20 using the same hand with which the user is holding the flushing device 1. 
For example, the user can grip finger grips 14a, b with the user's index and middle 
finger while retracting the plunger using the thumb of the user's same hand. 
[027] As plunger 30 is retracted from a storage lumen 22 of barrel 20 a vacuum is 
created in storage lumen 22 allowing the movement of flushing lumen into storage 
lumen 22. In the illustrated embodiment, movement of plunger 30 is at or near its 
proximal most orientation. When plunger 30 is at or near its proximal most orientation, 
storage lumen 22 is at or near its flushing medium filling capacity. 
[028] In one embodiment, storage lumen 22 is filled with flushing medium by 
placing receiving tip 12 in a reservoir of flushing medium and withdrawing plunger 30 
from storage lumen 22. A plunger sealing tip 32 of plunger 30 provides an air tight 
connection between plunger 30 and the inside diameter of barrel 20. The air tight seal 
between plunger sealing tip 32 and the inside diameter of barrel 20 creates a vacuum or 
siphoning effect when plunger 30 is withdrawn. The vacuum or siphoning effect results 
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in movement of flushing medium from the flushing medium reservoir through receiving 
tip 12, into a flushing lumen 16 positioned between receiving tip 12 and storage lumen 
22, and finally into storage lumen 22. 

[029] Figure 2B is a cross-sectional side view of flushing device 1 illustrating 
operability of flushing device 1. In the illustrated embodiment, directional arrows 6-6 
illustrate movement of plunger 30 for expelling the flushing medium from storage 
lumen 22. A catheter tip is positioned in fluid connection with receiving tip 12. This 
allows movement of flushing medium from receiving tip 12 into the lumen of the 
catheter. 

[030] A user expels flushing medium from flushing device 1 by exerting force on 
palm press member 36 in the direction of arrows 6. As plunger sealing tip 32 moves in 
the distal direction, fluid tight coupling between plunger sealing tip 32 and the inner 
diameter of barrel 20 prevents or minimizes leakage of fluid from the proximal end of 
barrel 20. Movement of plunger sealing tip 32 and the distal direction forces flushing 
medium from storage lumen 22, through flushing lumen 16, out receiving tip 12, and 
into the lumen of the catheter. 

[031] As will be appreciated by those skilled in the art, a variety of types and 
configurations of flushing devices can be utilized without departing from the scope and 
spirit of the present invention. For example, in one embodiment, the flushing device 
provides a secondary mechanism for allowing filling of the storage lumen from a point 
other than the receiving tip. In another embodiment, a mechanism other than a plunger 
is utilized to fill and/or expel flushing medium from storage lumen 22. 
[032] Figure 3 is a perspective view of flushing device 1 being utilized with a 
catheter illustrating the operability of flushing device 1 with a catheter. In the 
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illustrated embodiment, a user is holding flushing device 1 utilizing a single hand. The 
user's ring finger is positioned over finger grips 14b while the user's middle finger is 
positioned over the alternative finger grip 14a. The palm press member 36 of plunger 
30 is positioned in the user's palm. By simply flexing the user's hand, plunger 30 can 
be pushed in the distal direction. The tip of the catheter is positioned in receiving tip 
12. An aperture in the side wall of the catheter allows catheter flushing medium to be 
expelled therefrom as the user compresses plunger 30 of flushing device 1. The 
aperture in the side of the catheter wall allows release of the fluid once the flushing 
medium has reached a predetermined point in the catheter lumen. While not shown for 
the sake of clarity, the user's other hand will often be used to grasp the catheter tip to 
maintain the connection between receiving tip 12 and the catheter tip. 
[033] Figure 4A is a cross-sectional side view of flushing device 1 illustrating 
operation of receiving tip 12 relative to the tip of the catheter. Receiving tip 12 
comprises an outer rim 120, an inner surface first portion 122, an inner surface second 
portion 124, and an inner bore 126. The inner diameter of the distal end of receiving tip 
12 is larger in diameter than the inner diameter of the proximal end of receiving tip 12. 
This provides a tapered configuration facilitating introduction of the catheter tip into 
receiving tip 12. The inner diameter of the distal end is sufficiently large to easily align 
the catheter tip with the inner diameter of receiving tip 12. The tapered configuration 
allows the catheter tip to connect with and provide a fluid tight coupling with an inner 
diameter of receiving tip 12. As shown in Figure 4A the catheter tip is shown 
approaching receiving tip 12. The inner diameter of the distal end of receiving tip 12 is 
substantially larger than the catheter tip. This allows the user to easily align the catheter 
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tip with the receiving tip 12 without distracting from other aspects of the procedure 
being performed. 

[034] Figure 4B shows the catheter tip that has been advanced within inside the 
outer rim 120 of receiving tip 12. The catheter tip while not centrally aligned with 
receiving tip 12 is nonetheless circumscribed by the outer rim 120 of receiving tip 12. 
The catheter tip is contacting the inner surface of first portion 122 while being 
positioned away from the inner surface of second portion 124. 

[035] Figure 4C illustrates that as the user continues to advance the catheter tip 
toward the inner bore of receiving tip 12, the tapered configuration of the inner surface 
first portion 122 causes the catheter tip to slide toward inner bore 126 and into 
engagement with inner surface second portion 124. The engagement with inner surface 
second portion 124 occurs when the inner diameter of receiving tip 12 is substantially 
the same as the outer diameter of the catheter tip. In this manner the tapered 
configuration of the receiving tip 12 provides for a advantageous and efficient 
connection between receiving tip 12 and the catheter tip. 

[036] Figure 5 illustrates flushing device 1 utilized in connection with a catheter 
having a larger diameter. The tapered configuration of receiving tip 12 allows for the 
fluid tight connection of the catheter tip and the inner surface of receiving tip 12. In this 
manner, a receiving tip having a single size and configuration can be utilized with 
catheters having a plurality of different sizes. This allows the hospitals, practitioners, 
and suppliers to buy and sell a smaller number of flushing devices for use with a large 
number of catheters of different diameters. For example, a single flushing device 
having a large amount of tapering can be utilized for all diameters of catheters. This 
can result in a streamlining of medical device purchasing and storage, as well as large 
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cost savings. For example, a single flushing device can be utilized in prepackaging with 
a number of different catheters in combination with other devices. 
[037] Figure 6 illustrates a disposable flushing device 200. Disposable flushing 
device 200 provides a simple and efficient configuration that can be utilized to flush the 
lumen of a catheter. Additionally, disposable flushing device 200 can be manufactured 
simply and cost effectively to be utilized in areas where the economic realities and/or 
manufacturing capabilities dictate a simpler and more cost effective design. 
[038] In the illustrated embodiment, disposable flushing device 200 comprises a 
proximal flushing portion 210, a receiving tip 212, and a compressible bulbous portion 
220. In the illustrated embodiment, the compressible bulbous portion 220 is configured 
to both hold a flushing medium while also allowing expulsion of the flushing medium 
from the disposable flushing device 200. Proximal flushing portion 210 provides a 
point of coupling between receiving tip 212 and compressible bulbous portion 220. 
Receiving tip 212 provides a conical tapered tip for receiving a catheter tip. In one 
embodiment, the receiving tip 212 can be quickly and easily inserted in a compressible 
fashion with the proximal flushing portion to provide the coupling required for 
operation of a disposable flushing device 200. 

[039] A user operates disposable flushing device 200 by compressing bulbous 
portion 220. Once the user compresses compressible bulbous portion 220, the user 
inserts receiving tip 212 into reservoir of flushing medium. The user then releases 
compressible bulbous portion 220 allowing compressible bulbous potion 220 to return 
to its previous form. When compressible bulbous portion 220 returns to its original 
form, flushing medium is drawn from the flushing medium reservoir, into receiving tip 
212 and finally into compressible bulbous portion 220. When compressible bulbous 
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portion 220 is filled with flushing medium, the user can place the catheter tip into 
receiving tip 212 in a manner similar to that illustrated with respect to flushing device 1 
of Figures 1-5. The user then compresses compressible bulbous portion 220 forcing the 
flushing medium from compressible bulbous portion 220 through receiving tip 212 and 
into the catheter tip. 

[040] The configuration of disposable flushing device 200 allows a user to operate 
the disposable flushing device 200 utilizing a single hand. This allows the user to 
effectively manipulate the catheter tip with the user's other free hand. According to one 
embodiment of the present invention, disposable flushing device 200 is non-opaque 
(e.g. clear, translucent) to allow a user to view filling of flushing medium into 
compressible bulbous portion, movement of catheter tip within receiving tip 212, and 
expelling of flushing medium from disposable flushing device 200 into the catheter 
lumen. 

[041] As will be appreciated by those skilled in the art, a variety of types and 
configurations of flushing devices can be utilized without departing from the scope and 
spirit of the present invention. For example, in one embodiment, the flushing device is 
formed as a single integral mechanism. In another embodiment, the mechanism for 
expelling a flushing medium from the receptacle for holding the flushing medium is 
utilized that does not comprise a compressible bulbous portion or a plunger. In another 
embodiment, the flushing device utilizes a receiving tip that is not conical and/or 
tapered in nature. In another embodiment, the length of the barrel of the flushing device 
allows the user to operate the disposable flushing device using a single hand. 
[042] The present invention may be embodied in other specific forms without 
departing from its spirit or essential characteristics. The described embodiments are to 
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be considered in all respects only as illustrative and not restrictive. The scope of the 
invention is, therefore, indicated by the appended claims rather than by the foregoing 
description. All changes which come within the meaning and range of equivalency of 
the claims are to be embraced within their scope. 
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